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1
X Y f ∈ C(X),
g ∈ C(Y ), ϕ ∈ C(X × Y ) X
L1(X)
(P)


inf
h∈L1(X)
∫
X
f (x)h(x) dx
subject to
∫
X
ϕ(x, y)h(x) dx ≥ g(y) (∀y ∈ Y )
h(x) ≥ 0 a.e. on X
L1(X)
C(X) PC(X)
(P)
∫
X
ϕ(x, y)h0(x) dx > g(y)
(∀y ∈ Y )
h(x) ≥ 0 a.e. on X
h0 ∈ L1(X)
2
(P) V (P)
M(X) X
Step 1: ε > 0 Y0 = {y01, y02, . . . , y0n0} Y
n0 = |Y0|, k = 0
Step 2:
(P(Yk))


min
µ∈M (X)
∫
X
f (x) dµ(x)
subject to
∫
X
ϕ(x, y) dµ(x) ≥ g(y) (∀y ∈ Yk
)
µ ≥ 0
(D(Yk))


max
ν∈Rnk
nk∑
i=1
g(yki ) νi
subject to
nk∑
i=1
ϕ(x, yki ) νi ≤ f (x)
(∀x ∈ X)
ν ≥ 0
µk ∈M(X) νk ∈ Rnk
Step 3:
δ(µk) := min
y∈Y


∫
X
ϕ(x, y) dµk(x)− g(y)


y¯k
Step 4: δ(µk) ≥ −ε ε > 0 (P(Yk))
V
(
P(Yk)
)
(P) V (P)
Step 5:Ak = {yki ∈ Yk | νki > 0}, nk+1 = |Ak| + 1, Yk+1 = Ak ∪ {y¯k} =
{yk+11 , yk+12 , . . . , yk+1nk+1} k := k + 1 Step 2
Step 2
3
(P) L1(X)
M(X)
(CP)


min
µ∈M (X)
∫
X
f (x) dµ(x)
subject to
∫
X
ϕ(x, y) dµ(x) ≥ g(y) (∀y ∈ Y )
µ ≥ 0
1
1. Step 2 (P(Yk)) {µk} ⊂ M(X)
(CP) µ∗ {µk}
δ(µk) δ(µ∗)
2.
∫
X
ϕ(x, y) dµ¯(x) > 1
(∀y ∈ Y )
µ¯ ∈M(X) δ(µk) < 0
∣∣∣V (P)− V (P(Yk)
)∣∣∣ ≤
∣∣∣∣∣∣ δ(µ
k)
∫
X
f (x) dµ¯(x)
∣∣∣∣∣∣,
δ(µk) ≥ 0 V (P) = V (P(Yk)
)
4
X = Y = [−1, 1], f (x) = 1, g(y) = 1, ϕ(x, y) = ((x− y)2− 2)2
(P¯)


min
h∈L1[−1.1]
∫ 1
−1 h(x) dx
subject to
∫ 1
−1
(
(x− y)2 − 2)2 h(x) dx ≥ 1 (∀y ∈ [−1, 1])
h(x) ≥ 0 a.e. on [−1, 1]
V (P¯) = 4/9 = 0.4˙
(CP) µ∗ µ∗(−1) =
1/9, µ∗(0) = 2/9, µ∗(1) = 1/9
ε = 10−4 2
2
|V (P)− V (P(Yk)) | ≤ | δ(µk) |
Y0 k V (P(Yk)) δ(µ
k) CPU
{0.5} 10 0.444421 -6.8430e-5 3.5868
{−1/√2, 1/√2} 5 0.444444 -1.4283e-7 1.2055
X - 0.444221 - 25.9961
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